Isolation and characterization of a cDNA encoding the putative distal colon H+,K(+)-ATPase. Similarity of deduced amino acid sequence to gastric H+,K(+)-ATPase and Na+,K(+)-ATPase and mRNA expression in distal colon, kidney, and uterus.
A series of Northern blot hybridization experiments using probes derived from the rat gastric H+,K(+)-ATPase cDNA and the human ATP1AL1 gene revealed the presence of a 4.3-kilobase mRNA in colon that seemed likely to encode the distal colon H+,K(+)-ATPase, the enzyme responsible for K+ absorption in mammalian colon. A rat colon library was then screened using a probe from the ATP1AL1 gene, and cDNAs containing the entire coding sequence of a new P-type ATPase were isolated and characterized. The deduced polypeptide is 1036 amino acids in length and has an Mr of 114,842. The protein exhibits 63% amino acid identity to the gastric H+,K(+)-ATPase alpha-subunit and 63% identity to the three Na+,K(+)-ATPase alpha-subunit isoforms, consistent with the possibility that it is a K(+)-transporting ATPase. Northern blot analyses show that the 4.3-kilobase mRNA is expressed at high levels in distal colon; at much lower levels in proximal colon, kidney, and uterus; and at trace levels in heart and forestomach. The high mRNA levels in distal colon and the similarity of the colon pump to both gastric H+,K(+)- and Na+,K(+)-ATPases suggest that it is the distal colon H+,K(+)-ATPase. Furthermore, expression of its mRNA in kidney raises the possibility that the enzyme also corresponds to the H+,K(+)-ATPase that seems to play a role in K+ absorption and H+ secretion in the distal nephron.